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WKDW SHUIRUPDQFH WKHQ D V\VWHP WKDW H[KLELWV VXFK FKDUDFWHULVWLFV FDQ EH HIIHFWLYHO\PRGHOHG DV D FROOHFWLRQ RI












V\VWHP DQG XQFRYHU KLGGHQ LQWHUDFWLRQV LQFOXGLQJ WKRVH WKDW OHDG WR XQLQWHQGHG FRQVHTXHQFHV +LJKHURUGHU
LQWHUDFWLRQVRIDJHQWVQRWDSSDUHQWLQDQREMHFWGLDJUDPFDQEHFRPHDSSDUHQWLQDVLPXODWLRQDVWKHLQGLUHFWHIIHFWV
RIDJHQWDJHQWLQWHUDFWLRQVSURSDJDWHWKURXJKWKHV\VWHPLQDWLPHVFDOHWKDWHQJLQHHUVFDQXQGHUVWDQGDQGWUDFN7KLV
DSSURDFK FDQ EH KHOSIXO IRU LQIOXHQFLQJ WKH ³GHVLJQ RI HPHUJHQFH´ E\ V\VWHPV HQJLQHHUV LQWHUHVWHG LQ VKDSLQJ
LQWHUDFWLRQVDPRQJFRPSOH[V\VWHPHOHPHQWVWRDFKLHYHLQWHQGHGV\VWHPOHYHOJRDOV
7KHUHVXOWVIURPVXFKVLPXODWLRQVIRUYDULRXV³ZKDWLI´FRQGLWLRQVRUSDUDPHWHUFKDQJHVFDQEHFRPELQHGZLWK
SRZHUIXO RSWLPL]DWLRQ PHWKRGV WR H[SORUH WKH GHVLJQ WUDGH VSDFH XQGHU WKH FRQWURO RI V\VWHPV HQJLQHHUV 7KLV
H[SORUDWLRQDOORZVIRUDPRUHGHWDLOHGHODERUDWLRQRIWKHWUDGHVSDFHDQGXQFRYHULQJRILQWHUHVWLQJEHKDYLRUVWKDWFDQ
OHDGWRDVNLQJGHHSHUTXHVWLRQV7KLVSDSHULOOXVWUDWHVDJHQWEDVHGDSSURDFKHVWRV\VWHPVHQJLQHHULQJZLWKWKHKHOSRI
WZR VLPSOH FDVH VWXGLHV 7KH ILUVW SDLUV DJHQWEDVHGPRGHOLQJ ZLWK D JHQHWLF DOJRULWKP LQ WKH GHVLJQ RI D VHOI
RUJDQL]LQJV\VWHP7KHVHFRQGUHOLHVRQYLUWXDOXVHUVPRGHOHGDVDJHQWVLQWKHVLPXODWLRQDQGGHVLJQRIDQLQWHULRU






&RPSOH[ V\VWHPV DUH V\VWHPV FRPSRVHG RI SDUWVZKRVHPDQ\ LQWHUDFWLRQV DUH GLIILFXOW WR DQDO\]H5 ,Q KLJKO\





WKURXJKRXW WKHV\VWHP6)URPDGHVLJQSHUVSHFWLYH LW LV LPSRUWDQW WRPLQLPL]H WKHQXPEHURI LQWHUDFWLRQVDPRQJ
V\VWHPFRPSRQHQWV7+RZHYHULQFUHDVLQJO\FXVWRPHUVHVSHFLDOO\'R'FXVWRPHUVGHPDQGDGDSWDEOHDQGUHVLOLHQW
V\VWHPV87KHVHUHTXLUHPHQWVLQHYLWDEO\LQWURGXFHFRPSOH[LW\LQWKHV\VWHPEHLQJHQJLQHHUHG,QVXFKFDVHVV\VWHPV
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PRVWVLPXODWLRQVDJHQWVDUHDVVXPHGWRKDYHNQRZOHGJHRIRQO\WKHLURZQLQWHUQDOVWDWHFHUWDLQH[WHUQDOVLJQDOVIURP






















JDWKHU REMHFWV LQWR D VLQJOH ORFDWLRQ21,22 FRQVWUXFW VLPSOH SDWWHUQV23 DQG FRRSHUDWLYHO\PRYH ODUJHU REMHFWV24 ,Q
FRPSXWHUVLPXODWLRQVUHVHDUFKHUVKDYHGHPRQVWUDWHGWKHIHDVLELOLW\RIVHOIDVVHPEO\LQGLVSHUVLRQGRPLQDWHGV\VWHPV
RI SDUWLFOHV25 DGDSWLYH IORFNLQJ26 VKDSH IRUPDWLRQ27,28 DQG FDQFHUILJKWLQJ PLFURVFDOH URERW VZDUPV29 6HOI
RUJDQL]LQJV\VWHPVWUDGHHIILFLHQF\IRUDGDSWDELOLW\+RZHYHUWKHUHDUHVRPHWDVNVVXFKDVDXWRPDWHGDVVHPEO\OLQHV
ZKHUH WKH JDLQ LQ DGDSWDELOLW\ FDQQRW EH MXVWLILHG EDVHG RQ WKH HFRQRPLF FRVWV LQ HIILFLHQF\30 1RQHWKHOHVV LQ
DSSOLFDWLRQVZKHUHHQJLQHHUVDUHZLOOLQJWRPDNHWKHVHVDFULILFHVIRUJDLQVLQDGDSWDELOLW\VHOIRUJDQL]DWLRQFDQEHD
















XVLQJDJHQHWLF DOJRULWKP *$*$31,32 LVDKHXULVWLFSDUWLDOO\ VWRFKDVWLFRSWLPL]DWLRQDOJRULWKP WKDW VHOHFWV DQG
UHFRPELQHVSDUWLDOVROXWLRQVIURPDSRSXODWLRQRIFDQGLGDWHVZLWKDSUREDELOLW\SURSRUWLRQDOWRWKHLUVFRUHRQDILWQHVV























































7KURXJKUHSHDWHGWHVWV LWEORFNHGRQDYHUDJHRI LQFRPLQJEXOOHWV7RLOOXVWUDWH WKHV\VWHP¶VEHKDYLRU
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3.2. Interior Layout Design 
7KLVFDVHVWXG\SUHVHQWVDQRWKHUNH\SURSHUW\RIDJHQWEDVHGPRGHOLQJWKHDELOLW\WRPRGHOXVHUVDQGFXVWRPHUV
DVDJHQWV7KLVFDVHVWXG\UHFRJQL]HVWKDWLWLVQRWSRVVLEOHWRSOHDVHHYHU\FRQVXPHUZLWKDVLQJOHV\VWHPGHVLJQ
7KHUHIRUH PDUNHWLQJ SHUVRQQHO W\SLFDOO\ WDUJHW D SDUWLFXODU GHPRJUDSKLF DQG WDLORU WKH GHVLJQ WRZDUG WKDW
GHPRJUDSKLFRUHOLFLWFXVWRPHUGHVLUHVXVLQJVXUYH\VDQGIRFXVJURXSV7KHUHDUHVHYHUDOWHFKQLTXHVIRULQWHJUDWLQJ
GLYHUVH FXVWRPHU GHVLUHV VXFK DV WKH 4XDOLW\ )XQFWLRQ 'HSOR\PHQW DQG +RXVH RI 4XDOLW\37 KRZHYHU WKHVH





















7KH VHDWLQJ VHFWLRQ XQGHU FRQVLGHUDWLRQQHHGV WR EH EXLOW DURXQG WZR H[LVWLQJ ORDGEHDULQJ FROXPQV WKDWPD\
REVWUXFW WKH YLHZ RI WKH DXGLHQFH 7KH FXVWRPHUV¶ VDWLVIDFWLRQ WKHQ GHSHQGV RQ WKHLU SUR[LPLW\ WR WKH VWDJH WKH
FXVWRPHUVVLWWLQJQH[WWRWKHPDQGZKHWKHURUQRWWKHFROXPQVREVWUXFWWKHLUYLHZ7KHUHDUHDWRWDORIVHDWVZLWK




























































'XH WR WKH VLGHDLVOH OD\RXW¶V LQKHUHQW VWUXFWXUDO DGYDQWDJH LWRXWSHUIRUPV WKHPLGGOHDLVOH OD\RXWRQDYHUDJH
+RZHYHU WKHUH LV VRPH RYHUODS LQ )LJXUH  LQGLFDWLQJ WKDW WKLV VWUXFWXUDO DGYDQWDJH LV QRW LQVXUPRXQWDEOH 7KH
PLGGOHDLVOHOD\RXWLVVXSHULRULQVHYHUDOVSHFLILFFDVHVZKLFKLQYROYHPXOWLSOHPLGVL]HGJURXSVRIIULHQGV)RU
H[DPSOH LI DOO FXVWRPHUV FRPH LQ JURXSV RI  )LJXUH  VRPH RI WKH EHVW IURQWURZ VHDWV RI WKH VLGHDLVOH
FRQILJXUDWLRQDUHOHIWXQRFFXSLHGJLYLQJLWDILWQHVVRIZKHUHDVWKHPLGGOHDLVOHOD\RXWOHDYHVWKHZRUVWVHDWV
HPSW\IRUDVOLJKWO\KLJKHUILWQHVVRI
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
)LJXUH0LGGOHDLVOHOHIWDQGVLGHDLVOHOD\RXWULJKWZLWKDOOFXVWRPHUVDUULYLQJLQJURXSVRI























FXHV DERXWZKHUH WR IRFXV WKH UHVHDUFK HIIRUW WR XQFRYHU WKHPRVW LPSDFWIXO LQIRUPDWLRQ ,W LV DOVR LPSRUWDQW WR
UHFRJQL]H WKDW DQ DJHQWEDVHG VLPXODWLRQ LV QHYHU WKH HQG JRDO EXWPHUHO\ DQ LPSRUWDQW VWHSZLWKLQ WKH V\VWHP
GHYHORSPHQWSURFHVV44:KLOHQRWDGGUHVVHGLQWKLVSDSHUWKHWLPHFRVWDQGHIIRUWRIGHYHORSLQJVXFKVLPXODWLRQV
PXVWDOZD\VEHPHDVXUHGDQGWUDGHGRIIDJDLQVWWKHYDOXHWKH\SURYLGHLQWKHGHVLJQFRQWH[W)XWXUHUHVHDUFKLQFOXGHV
EXLOGLQJ XVHU PRGHOV IRU YDULRXV 6\VWHPV (QJLQHHULQJ FRQWH[WV WKDW FDQ UHIOHFW PRUH FRPSOH[ GHFLVLRQPDNLQJ
SURFHVVHVDQGWKHGHYHORSPHQWRIDIUDPHZRUNIRUEXLOGLQJDQGYDOLGDWLQJVXFKPRGHOV
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